In this article, we provide an overview of existing models that explain the relationships between marital functioning and chronic pain outcomes. We also critically review the empirical literature to determine the extent to which the evidence does or does not support these models. We conclude by presenting an integrative model of marriage, pain, and depression that is supported or fully explored in the current literature. In addition, we identify the paths that have been suggested by models but have not yet been supported by the evidence. We expect that this review will provide new directions for research and clinical practice. We chose a qualitative review of the literature as opposed to a quantitative meta-analytic review, because the latter would necessitate that all studies use similar research designs, constructs, and statistical analyses. 49 Furthermore, the studies would also need to focus on specific combinations of variables that would not allow a more comprehensive perspective that could be used to guide future research. Because these goals have not yet been achieved, we take a different approach in which we rate the quality of each study as well as the strength of support for various relationships. Throughout this review, we use the terms marriage or marital because the vast majority of articles reviewed here focused on heterosexual married couples. It is likely that similar findings will be found for heterosexual unmarried couples and same-sex couples; however, research is needed to support this hypothesis.
Couples Functioning in Models of Pain and Depression
Several theories suggest that marital and other romantic relationships might be important to consider when examining pain and disability in ICPs. Specifically, the operant model of pain suggests that pain behavior of ICPs might be rewarded or punished by persons with whom they have frequent interactions. 31 Spouses or significant others might have the most opportunities for reinforcing pain behaviors because of the frequency of contact and intimacy of the relationship. Positive reinforcement behaviors could include attention or support provision when ICPs express pain. Well behaviors and activity might also be positively reinforced. Alternatively, ignoring or reacting negatively to the pain behavior might lead to a decrease or extinction of that behavior.
Cognitive-behavioral models of pain 94 focus on ICPs' appraisals of their pain and disability as contributors to the reduction or maintenance of the pain. For instance, ICPs who believe that they are unable to escape from the pain might become hopeless about the potential for recovery. Spouses' own attitudes and beliefs about pain might influence their behaviors toward ICPs or the treatment itself, hence influencing ICPs' cognitions, emotions, and behaviors. For instance, a significant other might not fully support or engage in treatment because they perceive that the pain is not a real problem. In turn, expressions of pain behavior by the ICP might escalate in an effort to convince the spouse that the pain is real. Couples might also engage in a "conspiracy of silence" in which ICPs might not verbally express pain, and the spouses might not verbally express that they can see the nonverbal pain responses. 94 Although both spouses try not to upset the other, each might become distressed because of the lack of open communication about the interactions or changes that have taken place within the relationship.
Cognitive-behavioral models of pain emphasize the evaluation or interpretation of the pain experience. The Communal Coping Hypothesis 92,93 is a recent attempt to clarify particular cognitions that are important in the pain process. Specifically, pain catastrophizing is a cognitive style in which there is an exaggerated and negative focus on the pain experience. According to the Communal Coping Hypothesis, some ICPs might catastrophize to elicit support and intimacy from significant others. An alternative interpretation is that ICPs' appraisals about the threat value of pain (eg, catastrophizing) enable ICPs to cope in particular ways. 89 This appraisal model might account for why catastrophizing might lead to the avoidance of activities. 89,99 Whether pain catastrophizing cognitions are simply fear-related appraisals of pain or are also vehicles for ICPs to garner intimacy from others, several studies have shown that catastrophizing thoughts and related behaviors are associated with exacerbated pain and psychological distress. 34, 90, 91, 97, 98 Researchers have begun to incorporate the various theories of chronic illness and interpersonal experience into integrative models of health. For instance, Turk and Kerns 95 proposed a Transactional Model of Health. Although this model was initially developed for use with families suffering from general medical conditions, it is easily applicable to the study of couples and chronic pain. The Transactional Model is an integration of concepts from family systems, cognitive-behavioral models, and coping theories. Borrowing from the work of Lazarus and Folkman, 48 this theory maintains that couples' appraisals of any given situation and their available resources determine whether a situation is perceived as stressful. The couples' reactions or coping efforts are also important in this model because they can improve or exacerbate stressors. Furthermore, emphasis is placed not only on ICPs or the relationship but also on each member's influence on the other.
Other integrative models have also explained links between close relationships and chronic medical illnesses. Burman and Margolin 9 suggested marital interactions might be beneficial (eg, support provision) or detrimental (eg, stressful interactions) for couple members. Together with other variables such as personal characteristics, stress and support might influence an individual's psychological responses to any given situation. Similarly, Kiecolt-Glaser and Newton 47 put forth a model that suggested that positive and negative marital functioning might relate to health outcomes such as functional status and pathophysiology through the effects of health habits, individual difference variables, and changes in cardiovascular, neurophysiologic, and other biologic systems.
Any review of theories concerning chronic pain would be incomplete without also addressing psychological distress, because depressive symptoms and disorders are highly comorbid with chronic pain and marital distress. 2, 11, 14, 28, 46, 67, 72, 96 Most models developed to describe the relationship between marital functioning and depression are based on cognitive-behavioral and interpersonal tenets. 3,23,38 For instance, appraisals of marital dissatisfaction or discord might lead to depression because of decreased spousal reinforcement and increased hostility, as well as perceived losses in social support and coping assistance from the spouse. 3 It is sensible that these same processes might occur in couples facing chronic pain. Although not identifying the marriage specifically, 2 models of comorbid chronic illness and psychopathology include social relationships as important risk factors. Cohen and Rodriguez 22 suggested that there are several pathways through which chronic illness can lead to psychological comorbidity (and vice versa). They suggested that pain and physical disability, as well as other aspects of physical disorders, might contribute to depression through changes in biologic variables (eg, hormones, sleep), behaviors (eg, maladaptive coping), cognitions (eg, thought distortions), and social interaction (eg, deterioration of social networks).
More specific to pain, Banks and Kerns 2 argued that ICPs with a psychological diathesis (eg, maladaptive cognitions) develop depression when they are confronted with stressors (eg, stressful relationships, nonvalidating medical responses). Although marital functioning is not the focus of their model, marital dysfunction and invalidating spouse responses can easily fit within the realm of stressful relationships.
In sum, several models identify marital functioning variables including marital satisfaction, spouse responses to pain, spousal support, and marital interaction as variables of importance in the chronic pain experience. We now turn to the empirical evidence to determine whether aspects of these models have received support.
Review of the Empirical Literature
To be included in this review, studies were required to have examined the relationship between marital functioning variables and at least one of the following aspects of the chronic pain experience: pain severity or intensity; physical disability, functional impairment, or activity level; pain behaviors; and psychosocial disability, depression, or other forms of psychological distress. These empirical studies were also required to speak specifically to chronic, rather than acute, pain conditions and to non-terminal pain conditions, which excluded studies on cancer pain. Marital functioning variables included marital satisfaction, spouse responses to pain, spousal support, and marital interaction. Although many other studies also examined social support more generally, a review of all types of support is beyond the scope of the present article. We therefore focus on support from one's spouse (for a review on social support and cancer pain see Zaza and Baine 103 ). We completed comprehensive searches by using the above search terms in Psychinfo, Science Direct, and Medline. We also reviewed the reference sections of relevant articles to ensure inclusion of articles not tapped by these databases. This comprehensive search resulted in a total of 74 studies that examined chronic pain, marital functioning, and psychological distress. These studies were published in peer-reviewed journals between 1978 and 2005.
To aid in the interpretation of findings, we developed a rating system by which we rated each article for study quality and strength or magnitude of the findings. Strength ratings were based on Cohen's effect size guidelines for d, r, and f(ie, strong support = large effect; medium support = medium effect; weak/no support = small or no effect), regardless of statistical significance. 21 Note that a minus sign (-) indicates a negative or inverse relationship between the variables in question, a plus sign (+) indicates a positive relationship, and an x indicates no effect. For strength ratings, there was 97% agreement between the raters, and consensus for disagreements was reached by means of discussion. Quality ratings (adequate = *, good = **, and superior = ***) were based on the psychometric properties of the measurement tools used, the sample size, use of control groups, and the extent to which authors used multivariate analyses. There was 86% agreement between raters on quality of the studies, and, in fact, all studies were deemed at least of "good" quality. Again, disagreements between raters were resolved through discussion. The results of these ratings are presented in tables that accompany each section below.
We organized the review of the empirical literature by examining the relationships of the pain and disability variables with the various marital functioning variables. One might argue that this organization implies that we are treating the pain and disability variables as dependent variables; however, most of the studies reviewed here are correlational. Therefore, it is likely that marital functioning variables can also be viewed as dependent variables, or that the relationships are bi-directional in nature.
Pain Severity
Self-reported pain severity is perhaps the most frequently measured pain experience variable. Likewise, marital satisfaction is a commonly measured general marital functioning variable in the chronic pain literature. As shown in Table 1 , several studies have noted that pain severity was not directly related to marital satisfaction in several chronic pain samples of men and women. 11,14,55 In contrast, 2 studies of ICPs found that pain severity was positively related to marital satisfaction such that less pain was related to lower satisfaction. 30,46 Another study yielded a negative relationship between these variables. 45 However, many other studies that assessed both variables did not report these correlations. 25, 58, 64, 69, [71] [72] [73] 77, 85, 86, 96, 100 Although it is unclear, it is likely that these researchers did not report the correlations because they were weak or not significant. Perceived spousal support is another marital variable that has been of particular interest to rheumatoid arthritis (RA) researchers. For instance, ICPs' perceptions of problematic spousal support (ie, unhelpful advice, trying to change the patient) have also related positively with pain severity and elevated disease activity in RA. 64,65,83,101 Likewise, positive support (ie, advice-giving, daily interaction) was associated with increased pain severity in one study. 64 However, positive support was negatively associated with pain severity in 2 studies 65,101 , and in other studies, the 2 variables were not related. 45, 83 Researchers have also investigated the relationship between pain severity and pain-specific marital functioning as measured by the Multidimensional Pain Inventory (MPI) spouse responses to pain subscales. Researchers found that negative responses are positively related to pain severity in both community and clinic samples with chronic musculoskeletal pain ICPs 10,11,29,52,87 and RA. 102 In contrast, some studies of clinic samples yielded no association between negative spouse responses and pain severity. 14,30,96
Several researchers have found that spouses' perceptions of their own solicitous responses were positively related to pain intensity. 10,30,46,50,96,102 Cano et al 11 found that the relationship between pain severity and solicitious spouse responses on the MPI was significant for female, but not male, ICPs attending a pain clinic. Marital satisfaction might in fact moderate the relationship between spouse solicitousness and the pain experience. Flor et al 30 found a significant and positive relationship between solicitous partner responses and pain severity for married men and unmarried women, but not married women unless they were maritally satisfied. Two other groups of researchers 46,96 also found that solicitous spouse responses were positively related to pain severity in maritally satisfied, pain treatment-seeking ICPs. It is possible that solicitous spouse responses are more reinforcing when the quality of the relationship is good. Within the context of a poor relationship, ICPs might interpret solicitous spouse responses in a negative manner or as something spouses are obligated to do.
Findings concerning distracting responses have not been reported as frequently as those for negative and solicitous spouse responses. Williamson et al 102 found that ICPs' ratings of distraction were positively related to pain severity. Another study showed that distracting spouse responses were significantly and positively related to men's but not women's pain severity. 11 Similar to the solicitous spouse response findings, marital satisfaction has been shown to moderate the relationship between distracting spouse responses and pain, such that distracting spouse responses are more strongly related to pain severity in maritally satisfied women. 30 This relationship was not significant, however, for male ICPs. Some studies assessed other types of spouse responses to pain (ie, solicitous and negative); however, they did not assess for distracting spouse responses. 10
Overall, a consistent positive relationship was demonstrated between solicitous and distracting spouse responses and pain severity. In addition, 6 of the 9 studies examining negative spouse responses reported a positive relationship with pain severity. These findings support cognitivebehavioral theories. There was also some evidence for a positive association between problematic support and pain severity. Contrary to some theoretical models (eg, Burman and Margolin 9 ), there was little evidence for a relationship between pain severity and general marital functioning (ie, marital satisfaction, positive spousal support). However, marital satisfaction appeared to be an important contextual variable that influenced the relationship between pain-specific marital functioning (ie, spouse responses) and pain severity. Gender might also moderate the association between pain severity and marital functioning variables as seen in some studies.
Physical Disability and Activity Limitations
Another variable of interest in the chronic pain literature is physical disability, also referred to as activity limitation and interference in this review (Table 2) . A study of ICPs attending a rehabilitation center found that spouses' reports of ICPs' disability were positively related to ICPs' marital satisfaction. 7 Similarly, marital satisfaction was positively related to marital satisfaction in women with chronic vulvar pain. 55 In contrast, spouse's reported marital satisfaction has been negatively related to disability in clinic samples. 68,72,78 Gender might influence this relationship, because one study found that disability was negatively related to marital satisfaction in female but not in male ICPs. 78 Although ICPs' marital satisfaction and disability were assessed in other studies, the relationship between these 2 variables was not reported. 30 At least 3 separate studies examined the effect of positive support on disability and activity limitations. Both positive and problematic support from others, including spouses, was positively associated with disability in a sample of patients with RA. 65 In another study, ICPs' stationary bicycle output was predicted by their reported pain severity and perceptions of positive spousal support. 62 Specifically, ICPs who perceived their spouses as particularly supportive were able to cycle longer than ICPs who did not perceive their spouses as supportive. Researchers have also found that high levels of family support were not related to physical disability in patients with RA. 36 In that study, however, the sample consisted only of women, compared with mixed sex samples in the other studies.
Researchers have also studied pain-specific marital functioning in relation to disability. Many studies have found a positive relationship between negative spouse responses and functional impairment, reduced activity levels, and psychosocial impairment. 14,51-53,87,102 However, negative spouse responses have also been associated with greater, not reduced, ICP activity in a pain clinic sample. 29 This study used a diary method to assess spouse negative responses, whereas the other studies used only the MPI. Furthermore, these researchers used a sample of patients with heterogeneous pain conditions (ie, phantom limb, autoimmune diseases, and musculoskeletal pain), whereas the other studies were more focused on one condition (ie, low back pain, RA). Other studies of clinic samples failed to find an association between negative responses and disability. 30, 96 ICPs' perceptions of solicitous spouse responses to pain have also been explored. Solicitous spouse responses as recorded in a diary have been related to reductions in activity limitation in a pain clinic sample. 29 Another research team found that solicitous spouse responses were positively associated with pain interference. 102 Lousberg et al 50 found that ICPs' perceptions of spouse solicitous responses were not related to walking time or exertion measured by heart rate; however, spouses' reports of their solicitous responses were significantly and positively related to ICPs' activity limitations. Researchers have found that marital satisfaction moderated the relationship between disability and solicitous spouse responses such that ICPs who are maritally satisfied exhibited a stronger relationship between solicitous spouse responses and disability than ICPs who are not as satisfied within their marriage. 96 Observed solicitous spouse responses after patient displays of pain behaviors have also been reported to predict greater physical disability in more depressed ICPs. 71 On the other hand, this research failed to link solicitous spouse responses to psychosocial disability, suggesting that although the partners' solicitousness might contribute to physical debilitation, other factors or spouse behaviors might affect the psychosocial aspects of the pain experience.
Williamson et al 102 found that ICPs' ratings of distracting spouse responses were positively related to interference. Similarly, Turk et al 96 also found that distracting spouse responses in the presence of marital satisfaction were positively related to disability in a sample from a pain clinic. On the other hand, Nicassio and Radojevic 60 noted in their study that attempts by family members, the majority of whom were spouses, to engage ICPs in recreational activities were related to decreased disability in patients with RA and fibromyalgia.
The review of the research relating to disability revealed that there is an inconsistent relationship between marital satisfaction and spousal support and disability. As with pain severity, marital satisfaction might serve as a contextual variable that affects the degree to which pain-specific marital functioning and disability are related. Conversely, pain-specific marital functioning variables such as negative spouse responses to pain appear to be more consistently related to physical disability. These results support theories stressing the importance of ICPs' interpretations of their pain experiences. In addition, greater attention to ICPs in the form of spouse responses suggests that reinforcement of pain behaviors might be related to disability. The discrepancies in the findings for the relationships between marital functioning and disability variables might be due, in part, to the diversity of instruments used to assess disability and activity limitations. As an example of 2 studies finding conflicting results, Romano et al 71 used ICPs' reports, whereas Block and Boyer 7 used spouses' reports. There was some evidence that gender might also have a moderating role in the relationship between solicitous responses and disability. Continued research on gender differences and multiple informants' perceptions of support provision or spouse responses and disability might show that relationships between marital variables and disability depend on the reporter and the measure used.
Pain Behaviors
Of the pain variables, pain behaviors have not received as much attention from pain researchers interested in marital functioning, despite the importance placed on social reinforcement in operant theory. ICPs more frequently respond to laboratory-induced marital conflict, which is an indicator of marital dissatisfaction, by engaging in pain behaviors rather than active responses such as yelling or criticizing the partner. 86 Similarly, other research groups have demonstrated a negative relationship between self-reported marital satisfaction and pain behaviors. 72 However, other researchers have not found a relationship between marital satisfaction and the total number of pain behaviors in chronic pain samples such as RA and gynecologic pain. 102
Pain-specific marital functioning has also been examined in relation to pain behaviors, which fits with operant theory. One study found that observed negative spouse responses lead to decreases in ICP nonverbal pain behavior more frequently in pain clinic ICPs than in control participants. 70 The emerging evidence suggests that marital dissatisfaction is correlated negatively with pain behaviors (Table 3) . Perhaps pain behavior functions as an escape from aversive interactions with one's spouse. In contrast, solicitous spouse responses are positively related to pain behaviors, supporting operant models of pain. Sampling issues across studies might need to be considered. For instance, studies that found a relationship between pain behaviors and general marital satisfaction included samples of ICPs who suffered predominantly from low back pain, 72,86 whereas the study that did not note such an association was conducted with other pain samples (ie, RA, gynecologic pain). 102
Psychological Distress
As mentioned earlier, depression is highly comorbid with both chronic pain and marital difficulties. Several reviews of the literature and numerous empirical studies have already demonstrated the relationship between psychological distress, pain severity, disability, and pain behaviors 2,9,11,14,46 ; therefore, our review of the empirical literature focuses on the link between marital functioning and psychological distress variables.
Many research groups have demonstrated a negative association between marital satisfaction and depressive symptoms in community and clinic samples of ICPs. 11,14,46,72,78,85,100 Cano et al 14 also showed that marital satisfaction was uniquely related to anxiety symptoms even when controlling for pain severity and disability in a clinic sample. In one case, depressive symptoms and marital satisfaction were not associated, 25 and in many instances, the relationship between marital satisfaction and depressive symptomatology was not reported. 39, 60, 69, 73, 85 The treatment literature also suggests a relationship between marital satisfaction and psychological distress. Saarijarvi et al 79,81 conducted couples therapy with ICPs and found that the treatment group reported significant decreases in psychological symptoms, whereas the control group reported increases in symptoms. These studies do not appear in Table 4 because an effect size reflecting the relationship between changes in marital satisfaction and distress was not reported. Keefe et al 42 also found that improvements in marital satisfaction during coping skills training related to better outcomes on psychological distress for ICPs whose spouse participated compared with ICPs whose spouse did not participate in the training. It appears that changes in marital satisfaction are indeed associated with changes in psychological distress.
Only 2 studies have examined the relationship between marital satisfaction and diagnoses of depression. Mohamed et al 58 found that individuals diagnosed with depression who also had pain reported more marital discord and depressive symptoms than those with diagnoses of depression but no pain. Cano et al 14 examined a group of married ICPs from a back pain clinic and found that those with a current diagnosis of depressive disorder (ie, major depression, dysthymia, or both) reported significantly more marital dissatisfaction than non-depressed ICPs. However, once pain variables such as pain severity and physical disability were entered, this relationship disappeared.
Other forms of marital functioning have been examined as a correlate of psychological distress, including spousal support. Revenson and Majerovitz 64 found that positive spousal support provision, as reported by both ICP and spouses, was positively related to depressive symptoms in patients with RA. In contrast however, positive spousal support has more consistently associated with depressive symptoms in a negative manner in a similar sample of patients with RA. 36 Similar findings were reported in several samples of ICPs with RA. 65,83,101 Feldman et al 26 found similar results in a community sample; however, these authors included support from others including parents, children, friends, or co-workers, although spouses were most often reported as providing support. Research also suggests that problematic support is associated with increased depressive symptoms. 64,65,101 Schiaffino and Revenson 83 found a similar positive relationship in research with a predominantly female sample.
In terms of pain-specific marital functioning, negative spouse responses were related to elevated depressive symptoms in numerous studies of clinic and community samples of ICPs. 10,11,14,46,51,52,96 Marital satisfaction is an important moderator of the relationship between negative spouse responses and depressive symptoms. Turk et al 96 found that negative spouse responses were positively related to depressive symptoms for ICPs who were maritally satisfied. In contrast, Kerns et al 46 found that negative spouse responses in the context of a maritally discordant relationship were related to elevated depressive symptoms. The conflicting findings on marital satisfaction as a moderator of the relationship between negative spouse responses and depression might be due, in part, to relationship and pain duration. The mean years married in the studies by Kerns et al and Turk et al were 21 and 9 years, respectively. Likewise, pain duration was longer in the study by Kerns et al than in the study by Turk et al (10 years and 5.5 years, respectively). Couples change over time, leading to changes in the way spouse responses are perceived. 15 Cano et al 14 did not find support for these interactions in their study of clinic ICPs, perhaps because they also examined pain severity and physical disability as predictors of symptoms, whereas Kerns et al and Turk et al did not. Cano et al also found that negative spouse responses were uniquely associated with anxiety symptoms in ICPs from a clinic, even after controlling for the effects of pain severity and physical disability. Negative spouse responses were also related to depressive disorders; however, when pain severity and disability were accounted for, negative spouse responses were no longer related to depression diagnoses.
Two research groups found that solicitous responses were also positively related to depressive symptoms in clinic populations of ICPs. 10,29 Although there are few researchers who report on distracting spouse responses in relation to depressive symptoms, at least one group has noted a positive relationship. 46 Still others have not found any significant associations between solicitous spouse or distracting responses and depressive symptoms. 11 Goldberg et al 35 found that the effect of activity interference on depressive symptoms was buffered by a combined measure of solicitous, distracting, and negative spouse responses in a musculoskeletal pain sample. However, this result is difficult to interpret, given that few researchers have considered these different types of responses as a unitary construct.
In sum, the empirical evidence demonstrates a strong and consistent relationship between marital satisfaction and psychological distress in pain samples. However, the association between marital satisfaction and mood disorders is weak. Because few researchers have assessed diagnoses of mood disorders, additional research is needed before stronger conclusions can be made about more severe forms of distress. Negative spouse responses were the most studied and most consistently related pain-specific marital functioning correlate of psychological distress. The evidence on spousal support was mixed, most likely because there was great variation across studies in the measurement of spousal support.
Where Do We Go From Here?
The empirical literature on couples and pain has demonstrated support for operant and cognitive-behavioral theories of the pain experience. There is little support for a link between marital satisfaction and perceived spousal support and pain variables. Rather, pain-specific aspects of marital functioning, spouse responses, are associated with pain outcomes. Marital satisfaction appears to have an indirect link with pain severity through the effect of these spouse responses. In addition, the research supported the theorized links between marital functioning variables and psychological distress and between pain, disability, and psychological distress. These demonstrated relationships might be viewed in bold type in Fig 1. However, important questions remain about the role of marital functioning in the chronic pain experience. In the pain literature, spouse responses to pain and marital satisfaction have been the most frequent marital variables of interest in relating to pain severity, disability, and pain behaviors. Yet research is needed on other dimensions of the pain experience that might be affected by these variables, such as pain acceptance. 56 Research is also needed to determine whether other variables better explain the relationships between spouse responses, marital satisfaction, and pain variables. For instance, cognitive-behavioral theory would suggest that ICPs' attributions for spouse responses to pain are most important. Perhaps these attributions are what were indirectly measured in the studies finding an interaction between spouse responses and marital satisfaction in predicting pain severity and depressive symptoms. 27, 96 Similarly operant models suggest that spouse responses can be significant reinforcers of well behaviors; however, the focus of the research has been on reinforcement of pain behaviors. The use of newer measures to assess reinforcement of well behaviors such as the Spouse Response Inventory 88 is encouraged to test and expand theories of pain.
Moreover, marital functioning constitutes a broader range of constructs and measurable variables including marital interaction styles such as empathy, problem-solving, or argumentativeness, which are important variables of interest in the couples literature. 6,41,75, 84 Empathy is emerging as a particularly important variable that might have consequences for ICPs and their spouses. 37 Understanding the process through which spouses develop empathy for each other might provide additional directions for more efficient treatments of pain and distress. Empathy might also account for why spouses often underestimate and overestimate pain and disability in ICPs. 13, 16, 24, 66 Issues discussed and avoided during interactions might be just as important. One study showed that although most patients with chronic pain verbally communicated with their families about pain, they found it inappropriate to talk about the pain unless asked. 59
The investigation of interaction patterns could also address the problem associated with a continued focus on only the ICPs' perceptions of the marriage and pain. Research has also shown that chronic pain affects spouses in a number of ways. Husbands of ICPs reported more loneliness, greater subjective stress, lower activity levels, and more fatigue than husbands married to women without pain. 5 Spouses also reported a decline in marital satisfaction and sexual satisfaction after the onset of the pain condition, 28,45,54 sometimes reporting more dissatisfaction than ICPs. Ahern et al 1 noted that as ICPs become more socially isolated and psychosocially impaired as a result of pain, spouses might become less satisfied because they view the marital relationship as maladjusted.
Several factors might be important in evaluating the effect of pain on spouses. Several studies have found that ICP pain severity and disability were associated with spouse depression. 1,5, 32,74,100 Studies have also shown that spouses' marital satisfaction is negatively associated with their own depressive symptoms, 7,32,85 with one study demonstrating that this relationship was particularly strong for men. 78 Evidence also demonstrated that spouses' catastrophizing about their partners' pain problems is related to their own depressive symptoms. 17 Clearly, pain does not only affect the person with the pain problem, and researchers are encouraged to conduct more studies in which both members of the couple are assessed.
The inclusion of both members of the couple in studies of marriage and chronic pain is an improvement over one spouse's participation; however, doing so might still not result in a couples approach to studying pain. For instance, the decision to use ICPs' or spouses' perceptions of the marriage or pain still results in an individual approach to studying couples' processes. In addition, this approach creates a dilemma regarding whose perceptions are more accurate or meaningful when both are likely to contribute to the pain experience. Research that can speak to the dynamic interactions between couples by using couples' self-reported experiences or, better yet, observational paradigms might provide more information about couples' experiences and the strategies couples use to communicate about their pain and other issues in the marriage. Clearly, a broader definition of marital functioning and a couplesoriented approach to data collection are needed to determine the extent to which existing models can be supported and expanded.
As mentioned earlier, most of the studies on couples' functioning and pain are cross-sectional. Therefore, the findings can also be interpreted from the perspective that pain, disability, and distress have a detrimental effect on couples' relationships. It is likely that these variables are associated in a feedback loop. However, research is needed to address the temporal and causal associations among these variables. One way to pursue this goal is to conduct observational research as Romano et al 70,71 have done to examine the sequential relationships between spouse responses and pain behaviors. Other methods include experimental designs with random assignment of couples to conditions to examine whether certain relational variables or processes are associated with pain outcomes. Yet another approach is to conduct longitudinal studies. Longitudinal research already suggests that living with chronic pain is more likely to result in depression than depression is to result in pain, 8 and research in the couples field suggests that severe marital distress precedes depression, 12 but researchers have not yet examined the extent to which marital functioning, pain, disability, and distress influence each other over time. Sophisticated statistical methods such as structural equation modeling and hierarchical linear modeling might also make special contributions to the literature by providing information about the dynamic interplay within the couple.
The mechanisms through which marital functioning relates to disability and psychological distress are poorly understood. Biologic variables such as immune response and hypothalamuspituitary-adrenal reactivity might play important roles in the interrelationships between marital distress and physical health. 22,47 Understanding the mechanisms through which psychological distress is affected is also important, given that some have suggested that psychological distress, such as depressive symptoms, is qualitatively different from diagnoses of depression. 82 For instance, depressive symptoms such as sadness and difficulty concentrating are normally distributed and might be indicators of diffuse distress, whereas symptoms of homeostatic disruption such as loss of interest and fatigue are specific to depression and markers of clinical illness. 4 Consequently, different marital functioning variables might correlate with depressive symptoms as opposed to mood disorders; however, very little research has been conducted on the role of social influences in the mood disorders of ICPs. In addition, most studies have not examined other forms of psychological distress such as anxiety. Cohen and Rodriguez 22 suggested that more research is needed to determine whether some types of psychological distress (eg, depression versus anxiety) are more strongly related to physical illness than others. As Clark and Watson 20 noted, it can be difficult to disentangle the two from generic measures of psychological distress or even purported measures of depressive symptoms. We recommend that researchers continue to use measures designed to tease apart depressive from anxiety symptoms such as the Mood and Anxiety Symptom Questionnaire (MASQ). Preliminary evidence suggests that this measure might be appropriate for use with community and clinic persons with musculoskeletal pain. 33 At this point, strong conclusions can only be drawn regarding the relationship between couples' variables and psychological distress in general.
A number of other methodologic issues must also be addressed in future research. Few studies used healthy control subjects, 69,70 so there is a need for research that uses non-pain chronic illness control groups to determine the extent to which effects are specific to couples experiencing chronic pain. Multiple methodologies (eg, longitudinal, experimental, observational) and samples (eg, clinic vs community; back pain vs knee pain) will allow researchers to tease apart important differences that should be accounted for in models and treatment. The roles of various demographic variables (eg, age, race, ethnicity, sex) in the relationship between marital functioning and pain variables should also be explored. For instance, the likelihood of developing chronic pain conditions (eg, osteoarthritis) is greater with advancing age. Perhaps age of onset has a particular impact on marital quality as well as disability. Other personal characteristics might warrant further study in the area of marital functioning in pain including personality, 39 hostility and anger expression, 10 coping, 61 and attachment. 19, 57 There is, undoubtedly, a great many directions this work could take.
Finally, continued testing and development of treatments that involve the spouse are necessary. Two treatment strategies have already begun to address pain in a couples context. Keefe et al 42-44 tested a spouse-assisted coping skills treatment with ICPs suffering from osteoarthritis. Couples completed a 12-week program that teaches cognitive-behavioral skills to help manage pain. In the spouse-assisted treatment studies, emphasis is placed on educating the couple about the pain treatment and teaching the spouses appropriate responses to ICP pain expressions. Saarijarvi et al 76,79-81 have addressed other marital issues including communication strategies and spousal support. Couples attended 5 monthly sessions with a therapist who used an approach that encouraged couples to explore their relationship. The therapist used reflective questioning to encourage couples to gain insight about their relationship dynamics. Although pain was not the direct focus of the therapy, each session began with a review of each spouse's health, and couples could talk about any other relationship-centered topic, including pain, in the rest of the session. Both treatments resulted in improved functional status, marital satisfaction, and well-being for couples.
Other clinical approaches might also be beneficial on the basis of our review of the literature. For example, treatment programs might be more effective when explicit training is provided in the effective communication or development of empathy. 18,40 In addition, cognitive aspects of chronic pain such as catastrophizing or acceptance might be addressed. Furthermore, match to treatment has not yet been investigated in couples approaches to chronic pain treatment. Some couples might benefit from spouse-assisted coping skills training, whereas others might benefit more from a traditional couples therapy approach. Other couples might see benefits with both treatments. For instance, happily married couples might benefit from spouse-assisted coping, whereas maritally dissatisfied couples might benefit from couples therapy or from both programs. For the many couples in which both spouses have pain, 16 a different approach altogether might be beneficial.
Conclusion
In sum, several theoretical models suggest that marital functioning plays an important role in the pain experience for both ICPs and their spouses. Some support was found for these theories as shown in the tables and the working model in Fig 1, which depicts in bold only those relationships that have been supported in the empirical literature thus far. However, we identified several relationships that were not supported (ie, marital satisfaction and pain severity), as well as several that have not yet been investigated as indicated in italics in Fig 1. Although this review suggests that the couple's relationship should be an important consideration in pain research and treatment, additional research is needed to fully understand the complex interplay of chronic pain and couples contextual variables. Clearly this is a field with a number of exciting research opportunities to pursue. Working model of the interrelationships between marital functioning, pain, and psychological distress. Variables printed in bold have been demonstrated in this review to have consistent relationships with other variables in the model. Variables printed in italics need further study before strong conclusions can be made. Table 1 Pain Severity and Marital Functioning Table 2 Physical Disability/Activity Limitations and Marital Functioning Table 3 Pain Behaviors and Marital Functioning Table 4 Psychological Distress and Marital Functioning 
